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Abstract
Youngs modulus, a measure of the deformation
of a material in response to an applied force, is
an integral variable to consider when designing
and engineering systems such as buildings or
bridges. Youngs Modulus is the slope of a stress
versus strain curve. We designed and con-
structed an apparatus to measure the Youngs
modulus of copper and steel wires. Wires were
held taut at one end with clamped wooden
blocks and the other end is passed over the
pulley of a rotary motion sensor. The applica-
tion of mass to the wire stretches the wire and
causes the pulley to rotate. The amount of the
rotation is proportional to the distance the wire
stretches. The strain is found by the stretch of
the wire divided by the initial length of the wire
while to find the stress we used the amount of
force applied divided by the cross-sectional area
of the wire. The stress versus strain graph is
then plotted and the Youngs Modulus is calcu-
lated by determining the slope of the stress ver-
sus strain graph. We report on the Youngs Mod-
ulus for each material tested with our appara-
tus.

Experimental Set-up
The diagram below shows how we set up our
apparatus to find the Young’s Modulus of dif-
ferent wires.

Determining Young’s Modulus
The apparatus consisted of a wire that was held
taut by two clamped wooden blocks on one end
while being pulled across a rotary motion sensor.
To determine the stretch of a wire we used a ro-
tary motion sensor that let us collect the amount
that the wire stretched. The sensor measured the
motion of the rotar in radians, we multiplied by
the number of sensor’s radians. To determine the
force exerted on the wire we used a digital scale
that was accurate up the thousands place. With
the equation

Y =
F/A0

∆L/L0
, (1)

where Y is the Young’s Modulus, F is the Force,
A0 is the cross-sectional area, ∆L is the meters
stretched, and L0 is the initial length of the wire.
With all these variables we were able to calculate
the Young’s Modulus of the wire. By using the ap-
paratus we constructed the Young’s Modulus will
be found.

Stress vs. Strain

This graph shows the difference between the en-
gineering stress-strain graph and the true stress-
strain graph. The engineering stress-strain graph
shows how once the yield stress point is reached
there is still a higher value of an ultimate stress.
This value compared with the true stress-strain
graph is noticeably different. The engineer-
ing stress-strain graph keeps increasing until it
reaches the ultimate stress and then starts to de-
crease.

Results
The graph below represents the average Young’s
Modulus (Stress/Strain) of a Copper Magnet
Wire.

The graph below represents the average Young’s
Modulus (Stress/Strain) of a Nichromium Alloy
Wire.

The data sheet below shows the Young’s Moduli
of the two different wires, their actual Young’s
Modulus value, and the Percentage Error in our
results compared to the standard values.

The results found are fairly consistent with the
materials’ actual value of Young’s Modulus. With
copper the percent error was only 7% and with
Nichrome the percent error was 14%. Both of
Young’s Moduli are close enough to their actual
values to determine that our apparatus to find
Young’s Modulus is only an approximate way to
find the Young’s Modulus of a material.

Future Work
For future work we wish to accomplish with the
Young’s Modulus is to determine Young’s Mod-
ulus by testing variables with a standing wave
set-up. We would have a wire with a fixed point
on one end and then by connecting the other
end to and oscillator we could collect data about
the frequency and amplitude. This would then
give us a new way to test for Young’s Modulus.

To determine the Young’s Modulus using a
cantilevered beam the equation

fn =
βn

2πL2

√
Y I

ρA
(2)

comes into play, where fn are the resonance fre-
quencies, βn is a constant, L is the length of the
beam (wire), Y is the Young’s Modulus, I is the
Moment of
Inertia, ρ is the density of the material, and A is
the cross-sectional area.
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